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ABSTRACT
Aquaculture in Tanzania is still on a
subsistence level and most of the ponds
are maintained as part time job. The
ponds are too small, shallow and over
crowded with stunted Tilapia spp. In the
present paper the results of experiments
conducted in ponds at Nyegezi with T.
esculenta and T. zillii are presented. This
was part of an overall project of develop-
ing techniques of fish cultures with
Tilapia under the limited existing condi-
tions at Nyegezi. In a mono - species
culture experiement with Tilapia zilli~ in
nine month's time an average size of
172.8 mm/1l5.0 g was attained. In
another experiment with T. zillii and T.
esculenta in thirteen month's time, T.
zillii attained an average size of
180.2mm/106.6 g ,nd T. esculenta 193.6
mml1l8.8 g. In another experiment with
intensive feeding schedule an average size
of 179.3 mm/126.6 g was attained by T.
ziUii and 191.0 ntm/125.0 g by T. esculen-
tao in four month's time.
A locally prepared supplimentary feed
with local Brewery Waste and Fish Meal
(10:1) was readily accepted by both
species of Tilapia. r. zillii voraciously fed
on Cabbage leaves, Cauliflower leaves,
Chinese cabbage leaves, Cassava leaves
and on the common weed Comalina sp.
Though all the items mentioned above
were readily accepted by T. zilli~ feeding
with Comaltna sp. was the easiest and
most convenient because of its availabili-
ty. In an intensive feeding experiment
with vegetable leaves/Comalina sp. and
the locally prepared supplimentary feed
the fishes attained table size in four mon-
ths'time.
Cement cistens of 5 X 3 X 1'II m size
could be conveniently used for breeding
both species of Tilapia. T. zillii had semi-
adhesive eggs and they were deposited on
the sides of the cement wall. The number
of young ones in a brood ranged from 160
to 314 in T. esculenta and 687 to 4,356 in
T. zillii.
INTRODUCTION
At the Technical Conference on
Fishery Development and Management,
held in Vancouver in 1973, it was general-
ly agreed that in the near future the world
fish catch will not be able to meet the in-
creasing demands. Hence, attention was
directed to the possibility of bringing
more land and water' under aquaculture,
thereby fully recognizing the immense
potentialities of aquaculture to supply
the world with more fish. In several coun-
tries aquaculture is at an advanced stage
of development and have immense
economic bearing, particularly in Israel,
East European countries, Japan, China
etc. However, in most of the countries in
Africa fishculture is still in its early
stages. The present status of fishculture
in Africa has been aptly termed as on a
"subsistence level" (MESCHKAT, 1967).
The same status exists even now in East
Africa, though a few scattered attempts
have been made in pond cultivation of




w a t e r d u r i n g t h e e x p e r i m e n t r a n g e d a s
u n d e r : E x p e r i m e n t I - 1 9 . 0 ° - 3 4 . 5 ° C ;
E x p e r i m e n t I I - 1 9 . 5 ° - 3 5 . 0 ° C ; E x p e r i -
m e n t I I I - 1 9 . 0 ° - 3 2 . 0 ° C . T h e w a t e r
w a s a l k a l i n e t h r o u g h o u t , t h e p H r a n g i n g
f r o m 7 . 0 t o 8 . 5 . T h e p o n d s w e r e m a n u r e d
t w i c e w i t h s t a b l e m a n u r e a t 1 , 0 0 0
K g f h a / a p p l i c a t i o n , o n e i n t h e b e g i n n i n g o f
t h e e x p e r i m e n t a n d t h e n e x t i n t h e m i d d l e
o f t h e r e a r i n g p e r i o d . T . e s c u l e n t a , c o n -
s i d e r e d a p l a n k t o n f e e d e r a n d T . z i l l i i , c o n -
s i d e r e d a p h y t o p h a g o u s f e e d e r , w e r e
s t o c k e d a t t h e r a t e o f 5 , 0 0 0 / a c r e . I n a l l t h e
e x p e r i m e n t s s u p p l i m e n t a r y f e e d i n g w a s
d o n e w i t h U ) a m i x t u r e o f C o t t o n S e e d O i l
C a k e , R i c e B r a n . C a s s a v a f l o u r . M a i z e
f l o u r a n d F i s h m e a l ( 4 : 4 : 1 : 1 : 1 ) h a v i n g a
f a t c o n t e n t o f 8 . 4 3 % , P r o t e i n c o n t e n t o f
3 4 . 5 6 % a n d a m o i s t u r e c o n t e n t o f 8 . 2 % .
I n e x p e r i m e n t 1 a n d 2 s u p p l e m e n t a r y _ . . . . . . . . . .
f e e d i n g w a s d o n e w i t h t h i s f e e d a t 1 0 % o f
t h e t o t a l w e i g h t o f t h e f i s h s t o c k e d i n t h e
f i r s t m o n t h a n d d u r i n g t h e s u b s e q u e n t
m o n t h t h e r a t e i n c r e a s e d t o 2 0 . 0 % . ( 2 )
G r e e n v e g e t a b l e l e a v e s s u c h a s C a b b a g e
l e a v e s , C a u l i f l o w e r l e a v e s , C h i n e s e c a b -
b a g e l e a v e s , C e s s a v a l e a v e s a n d t h e c o m -
m o n w e e d C o m a l i n a s p . T h i s w a s f e d o n
a l t e r n a t i v e d a y s ( a f t e r 1 5 d a y s o f s t o c k ·
i n g ) a t a r a t e o f 4 0 - 5 0 % o f t h e w e i g h t o f
f i s h . T h i s f e e d i n g s c h e d u l e w a s a d o p t e d
f o r e x p e r i m e n t s o n e a n d t w o . I n t h e t h i r d
e x p e r i m e n t i n p o n d t w o 9 , 0 0 0 f r y o f T .
e s c u l e n t a a n d T . z i l l i i ( 1 2 . 0 - 1 5 . 0 m m )
w e r e s t o c k e d ( 3 6 , O O O / a c r e ) a n d i n t e n s i v e
f e e d i n g w a s d o n e f o r a p e r i o d o f f o u r m o n -
t h s w i t h ( 1 ) a m i x t u r e o f L o c a l B r e w e r y
W a s t e a n d F i s h m e a l ( 1 0 : 1 ) . F i s h e s w e r e
f e d d a i l y 5 % o f t h e t o t a l w e i g h t o f t h e f i s h
f o r o n e m o n t h a n d f o r t h e s u b s e q u e n t
m o n t h s i n c r e a s e d t o 2 0 % o f t h e t o t a l
w e i g h t o f t h e f i s h a n d ( 2 ) w i t h v e g e t a b l e
l e a v e s l C o m a l i n a s p . a t 5 0 % o f t h e t o t a l
w e i g h t o f f i s h d a i l y a f t e r o n e m o n t h o f
s t o c k i n g . T h e f i s h e s w e r e c r o p p e d a f t e r
f o u r m o n t h s . E x p e r i m e n t o n e l a s t e d f o r
n i n e m o n t h s . e x p e r i m e n t t w o f o r thirtee~rJ.
m o n t h s a n d e x p e r i m e n t t h r e e f o r f o u r
m o n t h s .
D u r i n g 1 9 7 1 - 1 9 7 3 t h r e e s e t s o f e x -
p e r i m e n t s w e r e c o n d u c t e d i n t w o p o n d s o f
0 . 1 0 a n d 0 . 2 5 a c r e s i n s i z e a t N y e g e z i .
T h i s w a s p a r t o f a n o v e r a l l p r o j e c t o f
d e v e l o p i n g t e c h n i q u e s o f f i s h c u l t u r e f o r
T a n z a n i a w i t h T i l a p i a u n d e r v e r y l i m i t e d
e x i s t i n g c o n d i t i o n s a t N y e g e z i . T h e p o n d s
h a v e s l o p i n g b e d s a n d a r e p r o v i d e d w i t h
i n l e t s a n d o u t l e t s . W a t e r w a s p u m p e d i n
f r o m t h e n e a r b y l a k e . W a t e r l e v e l i n t h e
p o n d s w a s a l w a y s m a i n t a i n e d a t a b o u t 2
f t . a t t h e s h a l l o w e s t a r e a a n d a b o u t 5 f t a t
t h e d e e p e s t a r e a . T e m p e r a t u r e o f p o n d
1 5 7 I B R A H I M K . H . A N D R . L E M A
f i s h e s , p a r t i c u l a r l y w i t h . . T i l a p i a ( V A N
S O M E R E N a n d W H I T E H E A D . 1 9 5 9 a ,
b 1 9 6 0 a , ~, 1 9 6 1 a , b . c , 1 9 6 2 ; F A O 1 9 6 1
& 1 9 6 5 ) . T h o u g h t h e r e s u l t s o f t h e s e e x -
p e r i m e n t s i n d i c a t e d c e r t a i n t r e n d s ,
f i s h c u l t u r e s t i l i r e m a i n e d u n d e r d e v e l o p -
e d . S E M A K U L A a n d M A K O R O U 9 6 7 )
r e p o r t e d c u l t u r i n g o f T i l a p i a n i l o t i c a , T .
z i l l i i a n d T . l e u c o s t i c t a i n U g a n d a a n d
s u g g e s t e d T . n i l o t i c a a n d T . z i l l i i i d e a l f o r
c u l t u r i n g i n p o n d s . T h e a u t h o r s f e d T .
z i l l i i w i t h c h o p p i n g s o f e l e p h a n t g r a s s
( P e n n i s e t u m p u r p u r e u m ) , s w e e t p o t a t o
l e a v e s ( I p o m e a b a t a t a s ) a n d o t h e r s o f t
v e g e t a t i o n . H o w e v e r t h e y f o u n d
u l t i m a t e l y t h e p o n d s b e c a m e o v e r c r o w d -
e d . s i z e o f f i s h b e c a m e s m a l l a n d f i n a l l y
y i e l d f r o m p o n d s v e r y l o w . T h e s e a u t h o r s
s u g g e s t e d m o n o - s e x c u l t u r e o f T i l a p i a
t h r o u g h h y b r i d i z a t i o n a s a p o s s i b l e
a n s w e r t o a l l t h e a b o v e p r o b l e m s .
A r e c e n t s u r v e y c o n d u c t e d b y t h e
a u t h o r s ( I B R A H I M , 1 9 7 0 , I B R A H I M &
L E M A . 1 9 7 2 ) i n c e r t a i n p a r t s o f T a n z a n i a
r e v e a l e d t h a t m o s t o f t h e p o n d s u n d e r
f i s h c u l t u r e a r e ( 1 ) t o o s m a l l i n s i z e ( 2 ) t o o
s h a l l o w a n d ( 3 ) m o s t o f t h e p o n d s o v e r -
p o p u l a t e d w i t h s t u n t e d T i l a p i a s p p . L a c k
o f t e c h n i c a l k n o w - h o w i n t h e p r o p e r a n d
s c i e n t i f i c m a n a g e m e n t o f p o n d s w a s
a n o t h e r m a j o r h a n d i c a p f o r o b t a i n i n g b e t -
t e r y i e l d s . S i n c e r e t u r n i n t e r m s o f f i s h
a n d m o n e y f r o m t h e s e p o n d s w a s v e r y l i t -
t l e t h e p e o p l e t o o k o n l y c a s u a l i n t e r e s t .










Tilapia zillii (Gervaisl x Tilapia andersonii (Cast.) hybrids produced at the Freshwater Fisheries In-
stitute. Nyegizi. The hybrids were 10001c males and had intermediacy in severai characters including
gill raker count and pharyngeal teeth complex.
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months was slow. In the third exptlriment
conducted in the same pond, later, under
intensive feeding conditions indicated
that table sized specimens of T. esculenta
and T. zillii could be produced in about
four months time. Growth rates of the
two species obtained under these col'ldi-
tions are given in Fig. 3 Rnd other rele-
vant information in 'fable 1. This experi-
ment has indicated that in a short period
of about four months T. esculenta and T.
zillii could attain table size and a produc-
tion of 1,720.0 Kg/acre could be obtained
under intensive feeding conditions. Both
T. esculenta and T. zillii readily adjusted
to supplimentary feeding. In all the rear-
ing experiments it was observed that T.
esculenta grew faster than T. zillii. The
capacity of T. esculenta in making use of
plankton available in the pond could have
been one of the reasons for this better
growth rate.
RESULTS
In experiment one when T. zillii fry of
average size 81.5 mm/12.29 g were stock-
ed in pond one, in the first half growth
was comparatively fast and quite a large
number of them attained table size. The
growth rate of the species is indicated in
.. Fig. 1. Due to adverse water conditions
and thereby leading to more predation,
the experiment was wound up in nine
months time. The survival rate and pro-
duction etc. are given in table 1. In experi-
ment two. 1.250 fingerlings of T. esculen-
fa and T. zillii were stocked in pond 2 !lnd
the rearing period lasted for thirteen mon-
ths. Comparative growth rates of the two
species are given in Fig. 2 and other rele-
vant information in Table 1. Among the
two species T. esculenta maintained a
steady and faster growth rate over T.
zillii. In both cases growth after about six
~ the experiment ranged as
riment I - 19.0° - 34.5°C;
Il- 19.5° - 35.0°C; Experi-
19.0° - 32.0°C. The water
throughout, the pH ranging
1.5. The ponds were manured
stable manure at 1,000
ation, one in the beginning of
Int and the next in the middle
19 period. T. esculenta, con-
akton feeder and T. zillii, con-
lhytophagous feeder, were
,e rate of 5,000/acre. In all the
supplimentary feeding was
a mixture of Cotton Seed Oil
Bran, Cassava flour, Maize
h meal (4:4: 1 : 1 : 1) having a
)f 8.43%, Protein content of
a moisture content of 8.2%.
nt 1 and 2 supplementary
:lone with this feed at 10% of
ght of the fish stocked in the
and during the subsequent
'ate increased to 20.0%. (2)
ilble leaves such as Cabbage
[flower leaves, Chinese cab-
Cassava leaves and the com-
)maUna sp. This was fed on
ays (after 15 days of stock-
of 40-50% of the weight of
lding schedule was adopted
lts one and two. In the third
II pond two 9,000 fry of T.
d T. zillii (12.0-15.0 mm)
(36,OOO/acre) and intensive
one for a period of four mon-
I mixture of Local Brewery
ish meal nO:l). Fishes were
If the total weight of the fish
~h and for the subsequent
ased to 20% of the total
fish and (2) with vegetable
na sp. at 50% of the total
I daily after one month of
fishes were cropped after
Experiment one lasted for
lxperiment two for thirteen
experiment three for four
TABLE 1. DETAILS REGARDING GROWTH. SURVIVAL AND PRODUCTION
OF T. ESCULENTA AND TILAPIA ZILLII IN PONDS AT NYEGEZI.
T.E. = T. flsculenta
ExPT. NO. NO. OF FISH INITIAL SIZE FINAL SIZE SURVIVAL WT.OF WT.OF TOTAL PRODUCTION
STOCKED HARVE- MM MM % FISH FINGER- WEIGHT PER ACRE
STED HARVE· LINGS
STED
KG KG KG KG
600 408 Av.81.5mm 135.0-230.0mm 81.6 40.0 5.0 45.0 404.0/acre/
(4.6 kg) 12.29 g Av. 172.8mm1155.0 g 9 months
2 1.250 952 Av.94.85mml T.Z: 154.0- 76 110.5 18.0 128.5 440/acre!





Av. 12.0-U.Omm T.Z: 136.0- 95.3 •3 9.000 3185 408.5 35.0 443.5 1720.0/acre/
2oo.0mm 4 months.
(13.6 kgl Av. 179.3mmJ126.6g
T.E: 165.Q-233.Omm
AV.191.0mmJ125.0g
• 1 • •• • 1 _,'.'! t. ~ ........ 1•••••••••••••••




1 6 1 I B R A H I M K . H . A N D R . L E M A
B R E E D I N G
I n a l l t h e e x p e r i m e n t s c o n d u c t e d i t
w a s f o u n d t h a t b o t h T . e S C l 1 ! e n t a a n d T .
z i l l i i s t a r t e d b r e e d i n g i n a b o u t 4 - 5 m o n -
t h s t i m e w h e n t h e y a t t a i n e d a s i z e o f
a b o u t 1 3 0 . 0 - 1 4 0 . 0 m m , T h e y r e a d i l y
b r e d u n d e r t h e e x i s t i n g p o n d c o n d i t i o n s
a t N y e g e z i . F o r p u r p o s e s o f o b t a . ' l i n g f r y
o f t h e s e s p e c i e s a d u l t s w e r e s t o c k e d i n
l a r g e c e m e n t c i s t e r n s ( 5 X 3 X 1
1
1 2 m ) f i l l -
e d w i t h t a p w a t e r . O n c e t h e f i s h e s a c -
c l i m a t i z e d t o t h e c i s t e r n c o n d i t i o n s t h e y
r e a d i l y t O O k s u p p l i m e n t a r y f e e d s a n d i n
d u e c o u r s e s t a r t e d b r e e d i n g . T e s c u l e n t a
d i d n o t n e e d a s o i l o r s a n d b o t t o m f o r
m a k i n g n e s t b u t t h e y u t i l i z e d t h e c e m e n t
b e d o f t h e c i s t e r n i t s e l f . O n c e t h e e g g s
w e r e f e r t i l i z e d t h e f e m a l e i n c u b a t e d t h e
e g g s i n i t s m o u t h . O n t h e o t h e r h a n d T .
z i l l i i h a d s e m i - a d h e s i v e e g g s a n d t h e s e
w e r e d e p o s i t e d o n t h e s i d e s o f t h e c e m e n t
w a l l . , T h e e g g s w e r e g u a r d e d b y t h e
f e m a l e . E v e n a f t e r h a t c h i n g t h e h a t c h l -
i n g s w e r e w e l l g u a r d e d b y t h e f e m a l e f o r
s e v e r a l d a y s . T h e n u m b e r o f h a t c h l i n g s
p r o d u c e d a l s o v a r i e d a m o n g t h e t w o
s p e c i e s . A m o n g s p e c i m e n s o f T . e s c l l i e n t a
r a n g i n g i n s i z e f r o m 1 3 2 . 0 - 1 4 8 . 0 m m .
t h e n u m b e r r a n g e d f r o m 1 6 0 - 3 1 4 a n d
a m o n g T z i l l i i o f 1 2 8 . 0 - 1 6 6 . 0 m m t h e
n u m b e r i n t h e b r o o d r a n g e d f r o m 6 8 7 t o
4 . 3 5 6 . I t w a s f o u n d o u t t h a t c e m e n t
c i s t e t n s o f 5 X 3 X 1
1
2 m s i z e w e r e c o n v e ·
n i e n t f o r b r e e d i n g b o t h s p e c i e s a n d t h a t a
r e g u l a r s u p p l y o f f r y c o u l d b e o b t a i n e d
u n d e r c o n t r o l l e d c o n d i t i o n s .
D I S C U S S I O N S
P r a c t i c a l l y v e r y l i t t l e p u b l i s h e d i n f o r -
m a t i o n i s a v a i l a b l e f r o m T a n z a n i a o n t h e
p o n d c u l t i v a t i o n o f T i l a p i a o r a n y o t h e r
f i s h . I n t h e n o r t h - w e s t e r n W e s t L a k e
R e g i o n a n d i n t h e S o u t h e r n R U \ ' u m a
R e g i o n . i n p a r t i c u l a r . f i s h c u l t u r e i s m o r e
p o p u l a r a n d p r a c t i c e d b y , q u i t e a n u m b e r
o f p e o p l e . D I B B S t l 9 6 4 l r e p o r t e d t h a t
a m o n g t h e s e v e r a l t h o u s a n d s o f p o n d s e x -
i s t i n g i n R u v u m a R e g i o n . m a n y a r e l i t t l e
m o r e t h a n h o l e s i n t h e g r o u n d a n d v e r y
l i t t l e p r o d u c t i o n c a n b e e x p e c t e d o f t h e m .
B u t , i n m o s t o f t h e c a s e s f i s h c u l t u r e i s
c a r r i e d o u t a s a p a r t - t i m e j o b o f t h e s e p e o -
p l e a n d p r a c t i c a l l y v e r y l i t t l e s y s t e m a t i c
a n d s c i e n t i f i c p o n d m a n a g e m e n t t e c h n i -
q u e i s b e i n g a d o p t e d . T h e f i s h u a e d i s
T i l a p i a s p p . T h e s e p o n d s a r e m o s t l y s J P a l l
a n d s h a l l o w w i t h v e r y l i t t l e s c o p e f o r
r e a s o n a b l e f i s h p r o d u c t i o n . T h e e x i s t i n g
s t o c k s ' a r e m o s t l y s t u n t e d a n d p e o p l e d o
n o t g e t a r e g u l a r a n d p r o f i t a b l e f i s h y i e l d .
A f t e r f i s h i s s t o c k e d a p r o p e r m a n a g e -
m e n t o f t h e p o n d s a p p e a r s t o h a v e b e e n
n e g l e c t e d . m a i n l y d u e t o t h e l a c k o f
t e c h n i c a l k n 6 > w · h o w . V A N S O M E R E N
A N D W H I T E H E A D ( 1 9 6 1 b ) f o u n d t h e
g r o w t h r a t e a m o n g m a l e T . n i g r a n o t c o n -
s t a n t f r o m m o n t h t o m o n t h n o r i n i t s l i f e
t i m e . I n m a n a g e m e n t o f p o n d s w h i l e
c u l t u r i n g T n i g r a , t h e s a m e a u t h o r s
f o u n d o c c a s i o n a l c r o p p i n g o f l a r g e r f i s h
f r o m p o n d s l e a d i n g t o b e t t e r s u r v i v a l o f
s m a l l o n e s o n l y a n d h e n c e s u g g e s t e d o c ·
c a s i o n a l l a r g e s c a l e r e m o v a l o f y o u n g e r
o n e s t o o b t a i n b e t t e r y i e l d f r o m p o n d s .
I n t h e p r e s e n t e x p e r i m e n t s a t t e m p t s
h a v e b e e n m a d e t o d e m o n s t r a t e t h e
p o s s i b i l i t y o f o b t a i r i i n g t a b l e s i z e d f i s h
f r o m p o n d s b y a d o p t i n g s c i e n t i f i c p o n d
m a n a g e m e n t t e c h n i q u e s . B y a d o p t i n g i n -
t e n s i v e f e e d i n g s c h e d u l e t a b l e s i z e d
T i l a p i a c o u l d b e o b t a i n e d i n a b o u t 4 m o n -
t h s t i m e . H o w e v e r i t w a s f o u n d t h a t
g r o w t h a m o n g b o t h T e s c u l e n t a a n d T
i i l / i i u n d e r p o n d c o n d i t i o n s w a s c o m -
p a r a t i v e l y s l o w a f t e r a b o u t s i x m o n t h s
a n d h e n c e k e e p i n g f i s h i n p o n d s f o r l o n g e r
t h a n 6 - 8 m o n t h s m a y n o t b e e c o n o m i c a l .
T h e r e f o r e . h~r\!esting a t t h i s t i m e c a n
s o l v e t h e p r o b l e m o f o v e r p o p u l a t i o n a n d
s t u n t e d g r o w t h . I t i s p r o b a b l e t h a t i t i s a t
t h i s t i m e t h e a d u l t s s t a r t f e e l i n g t h e
s t r e s s o f c o m p e t i t i o n f o r f o o d a n d s p a c e
e t c . f r o m t h e y o u n g o n e s a n d c r o p p i n g a t
t h i s t i m e m a y b e i d e a l .
O n e o f t h e b a s i c p r e : : r e q u i s i t e s f o r s u c ·
c e s s f u l f i s h c u l t u r e a n d o b t a i n i n g b e t t e r
y i e l d s f r o m p o n d s i s t o h a v e a d e p e n d a b l e
S O u r c e o f r e l a t i v e l y c h e a p e r f i s h f o o d . I n
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the present attempt it was found that the
Local Brewery Waste, which is normally
thrown away, could be obtained free
almost throughout the year and this on
mixing with fish meal nO:1) made a readi-
ly acceptable fish food. The cost of this
feed worked out to be less that T. Shs.
O.30/Kg.
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